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Abstract : 
EP1084709 A 

NOVELTY - An oral vaccine (A) containing a recombinant lactic acid 
bacterium that expresses a heterologous antigen (Ag) in vivo, 
intracellularly and/or at the cell surface, as the 

immunogenicity-eliciting component (the bacterium used is Lactobacillus 
plantarum) , is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(a) a recombinant L. plantarum (strain 256), for use in the vaccines; 
and 

{b) an expression vector for intracellular expression and exposure of Ag 
by L. plantarum under the conditions that exist in the gastrointestinal 
tract . 

ACTIVITY - Virucide; antimicrobial; anti-allergic; fungicide ; 
protozoacide . 

MECHANISM OF ACTION - Vaccine; induction of a specific immune response. 
L. plantarum containing the plasmid pLP503-TTFC (expressing 
intracellularly the TTFC tetanus antigen) was administered orally (5 
multiply 109 cells) to mice. Following two booster doses, the 
TTFC-specif ic antibody titer increased to 103 by day 77. 
USE - (A) are used to protect against: 

(i) a wide range of bacteria, viruses, fungi and protozoa, especially 
those that colonize the mucosa or gastrointestinal tract; and 

(ii) allergens. 

ADVANTAGE - The vaccines can be administered safely to all humans, 
including infants, the elderly and immunocompromised subjects. L. 
plantarum colonizes at least part of the gastrointestinal tract 
(particularly the small intestines), has good persistence and provides 
higher-level expression of Ag compared with L. casei . L. plantarum is 
generally recognized as safe and is particularly a food-grade strain. 
The recombinant L. plantarum persists for over 5, especially 20, days, 
i.e. longer than L. plantarum 80 and preferably longer than strain NCIMB 
8826 under the same conditions .( Dwg . 0/0 ) 
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00815334. 5 fe M M ,3$ MlHJt 

5 4HUf^ (Lactobacillus plantarum)^3.il^ : ^^4^ P/r^^r'^^M^J 

vjfl^^-ih JB&MfcA^^ #*MLfli 
jJL^4-, ^*&&&J&&4r* ^&ft^M,(Campylobacter)i® 

frJ&fr(Chlamydia[)M,!k%>>. Cryptosporidium M,%oflF > E&U&j^-^ 
/^&SL$L*kfe&4r. z£!&-^M,(Actinomyces)4®M > 'M-iSi^ f*) P^T^t C 
20 (Entamoeba histolytica), >j^5^-#^ ft (Clostridium 

botulinum), $L*k.&$:M l (Candida)&-$ > %$\A1hM(Vibrio cholera). M 
Q?.%}$L8£-%:(Cryptococcusneoformans). kMtftfi 0157:H7 , 026.H1K 
0111-.H8 jfp O104:H21 # EHEC#U *J&*ff6 ETEC Jfc^£-:frJfrf£- 
*Jfc*f ®M^(EIEC), .*J»*fa&^ EPEC #U *JJMf^# 
25 EAggEC #U *J»4f Hi^ DAEC SMfc^-^v M^4^ i* & @ 
(Filarioidea). 'k^&^m&M (Staphylococcus aureus). f^^J$MM 
(Clostridium perfringens)M>&l$ - AH ^^(Helicobacter pylori), fa> 

$k(Giardia lamblia). 7fr&&&&,3¥-i6 (Neisseria 



008 15334.5 ,, & #V & * * »2/4]g 

gonorrhoea*), MSL&^M,* 'fSlJIf ZiSWiH*-** «3a«fiH 

PL^kAfM (Mycobacterium leprae). %-)&*®JfeJ% *t##T# (Listeria 
monocytogenes) . / t4 l.&J&4£.t&>«Sri»SI* ^ ^ **■ (Borrelia 

5 burgdorferi). fttt&%(Pseudomonas pseudomallei). EB 

^ 4',' *fe ^fc /C i± & {Onchocerca volvulus) , 2s. ^ 4 - T 9 4f i| 
(Bordetella pertussis). K'jkM ft (Yersinia pestis), <\$&\$&MjL 
&T ^^(Coxiella brunetti) , *5 & 4 » & & (Treponema 

pallidium) . tktz&Ji&fM (Mycobacterium tuberculosis), ft %~y)- H 

10 (Salmonella typhi). $] £.#1 * 

(Pneumocystis pneumonia), _ #;SLf ^^fe^^^MS VA%~X3£JLtfh 

7. ^g^^.j^^t^--^^^^ ^-t^f^^^A— 
^t^4^^/isL^^^, hiv ^4^(gpi60)^«^, 

&J&(Leishmania)4fr * &'##4-fc» 

20 #CFA#Jfc v . j$UtL4*r 

8. #.«Ux*J^ 1-4 ^t//r^«M.^A— # 
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u m '5 # is m3/4^ 



5 13. ^^r^^>j^t^'-^^^^» '#*-#'^**a#*Wf 

10 NCIMB 8826^#jt^8tft. 

15. ^^Tii^tif'J^t^--^^^. ^r^^Ss.^]^f-^^ 

A, C 

16. &^ff\^mm.m^ 

15 tf«4&*fclfc J Mft& 256. 

18. — 3^1^^^^^^*^^^*^^^® » 
20 19. ^.bs^'J^-^-18^^^, ^ii.^MA#A^^^6<i^Mo 

21. teJHUMO*£.20 6$*qf&, 
(a) #ri£;^&&^#^^ 

(c) f/fi&fcl^jt.-- 

22. — ^t^UfH^ifflt, ^iilUfM^^^^t^^^^ 



00815334.5 ft M g & H M4/43X 

' ; 

23. #./R*L*'J:£-£ 18 J. 22 t^— ^tftlUf mM,%a%, #fi£$l*f 

25. #.bs^'J^1c 19^24 t-fi— ^6^^^, #fi£^M^ -f >Ml 

10 26. — *t#UfM&?M-f >k-f '%j&tfift^ ffrtiL%*f%M,*®n 

27. mUx^grji 26 fft/*]i£, & + tffltfM 

28. ^s^u^^ 19^24 t-fi— ^^^s^^ii:, mm®%m 

29. ^M^J^ic 28 ^/f]i£, ^t^r^-^it^o^^^/^ 
20 30. fam. 26 M. 29 t^—^^M^, fttiLMmAm 
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« m 



m/3831 



^ . jtg^*M£ , W %H Si ^(Lactobacillus) 

10 (Lactobacillus plantarum). Pfr&fcJ&&ft&%l&tfWi®fofr&&fc/A 

is 

&&#i£-!¥o*°&*ffi%Ltyn (Salmonella typhimurium)%*^$flfcM% 
(Mycobacterium bovis). ■MLJk&&1ft'A4rfa&ML-&&tf-tfl.' 



00815334.5 



1& W & SfS2/38jii 



^j^4^^^Jt^M^^^^m igA fr+ttjf 

£#-&i£tf&#t, kte/^^^SM^^" iscom, 

&Mm#j--2$$t&®.{f!rm.'%& gras ^^)^^^PEi.^^.i^ 4 *&in 

©^^'er^^^ LPS(LPS »M#3M£tt-- 
20 +). ©jib 
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ft HJ H3/38K 



-tfeffl *£JL^SM'Uf ^ (Lactobacillus casei)fa^k^}$Uf^^^ 

^#iflLl£ 6$ (Pouwels ^, J. Biotech. 1996 44: 183-192; 
Pouwels Int. J. Food Microbiol. 1998 41: 155-167). 

(Lactococcus lactis)¥]'&& , ' {Streptococcus 
gordonii) pij -A # . ^ -f iS. ^ * -g- *t 4£ ^ if ^ & £g 

(Mercenier A. , Probiotics: A critical review, Horizon Scientific Press, 
15 Wymondham, U.K. 1999, % 113-127 Pouwels Int. J. Food 
Microbiol. 1998 41: 155-167). 

M fcM •£4B.$LtfW o jjg. f j x * E.^"'^ (Wells Antonie van 
Leeuwenhoek 1996 70: 317-330). $0^ ^ 1 2 A, + 

25 80. fSj|^ 4 $>^i&#l&£#oj)fUp&. t*t^^^*- : 53t^Txf /9ri^ p - 
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00815334. 5 ' ' & BJ§ }5 ^4/38^ 

&&5tL^&H±iz&fe<y>j $l*f nW&&mi$L. W099/1 1284 .Rife, 

mtfjil&Livm'. <tf <M % &$l*f ® (Lactobacillus delbruekii) . 

^t^UfW^ ^^%^fM (Lactobacillus fermentum). *Mfe#Uf£|* & 

$1 %f iH (Lactobacillus paraplatarum) » g& Itvtf ]g) (Lactobacillus 
10 pentosus) ^ ^ ^'L IS) (Lactobacillus coryniformis) , £i ^'L %f jig 
(Lactobacillus brevis) . ^ ^. Jt ^ (Lactobacillus leichmannii) 7k. 

M^f-^frfe tfei^6$#L^^>&^#db&##&*fS(| (Lactobacillus 
rhamnosus) 901 . Js#ikl% &&&&&&& $im.%am > @# 

15 8826 (3 xl0 9 £rf/ml, 18 A). 

^^jLi^ u JB.&1£# Tf&'fck. ^^t't: A^^j^ ^» n *K*f ft 
(Heliobacter pylorfyfa&jk&ft g ^ , 4fW£'>^4&#] ^^^g^-sr^ 
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00815334.5 . - ' ift BJ ^ jg5/38K, 

^^^^(Mercenier, 1999)48 i£ 7 ?1 ^ & & $l tf W NCIMB 
8826(— 3+ <#>&^- & 4fo) 4 & ^ * O TTFC) # ^#t^ ^ . 

#B ^ tfc 5(L^t — ^ifL |] Mercenier $k SI (Institut Pasteur, 

Lille: Grangette Immunology letters, 69(1): No. 1, % 176 |? : 45.13) 

it&te&H Pouwels ^ 1998 6^iL#, Pouwels %rfo&& J f-&$l . 
25 lUf^^^ii^iAiL^c. it^^MIAW099/l 1284^ff6^^^, © 
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« HJ 45 3H7/383* 



*FMV ELISA &;*U ELISPOT &fcM&fa*\>&&isifc&m9>] 

25 fotiZ>fr&&^yX%~h&%Kfato$\*ft%%fa{*> Bergeys 

Manual of determinative bacteriology fa Vescovo 3^, Ann. Microbiol. 
Enzymol. 43 261-284 (1993)). g) AftMjj T«*)£*ifc*Jt--#ll«: 
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00815334.5 " _ , ft % # %8/38M 

, i^^^^^M^.i^^^#.>EZ^^^A GRAS (— #tiO&4.*. 

5%, &^A^iut®^#> 256 ^.fij#^ v femmftikskiM^tfi 

^itttxL^ -f- 15 20 ^ 0 f^ia-Ftt, ^^T*4^^ 

&*ftb%L%7$Uf$ NCIMB 8826 i^"^^ W^it^^L 

/^iiit^^L+P^M^^Lif-^A LMG 9211 0>!>_h. Mercinier 
NCIMB8826), DSM 4229 -f-g£|UfM 393, ^/i^te^UfM 80. 
^f^^®^i^^AT^4i^|L#^M^t^--#: 256, LMG 
25 1284, LMG 6907, LMG 8155, LMG 9205, LMG 9206, LMG 9208, 
LMG 9209, LMG 9210, LMG 9212, LMG 11405, LMG 11460, LMG 
8095, LMG 8027, LMG 12167, LMG 13556, LMG 17552, LMG 18021 , 
LMG 18023, LMG 18024, LMG 18027, LMG 18095; 386, 299, 105 
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Hi W # jft9/38jii 



& 275(jL Molin ^, 1993. J. Appl. Bacterid. 74: 314), 299v(JL 
WO96/29083); So5,36 E ,95, 120 i& 44(Jt Johannson ^ 1995, Int. J. Syst. 
Bacteriol, 3? 45 J&(4): 670-675), 79, 107, 98, 53, 97, 101 A 125(J& 
Johansson ^ 1995, Int. J. Food. Micro. 25: 159), CH, ATCC 8041 , ATCC 
5 10012, ATCC 10776, WCFS, DF66 Ilia, DF66spez.-IVa frt&^VX 

^0.^^^t^^#^TH^^^^^^M#: 8341, 
8342, 8343, 8344, 8345, 8346, 8347 8348. 

io i^^^/^^gi(5M^t:^^#^^^f^^^^)^^h^^ 

f-mtitmiH n ^(^'J** NCIMB 8826, — *tA.£-#&^8*&), 

&&3-ft%Z>%L<\km&^% NCIMB 8826 <H>#L*MUf 

25 #4fc#r-). K^Jl, : *Lifcat^fl^flff#.(*»tt4b^L*flt 256>jMt^-frj£ 



00815331.5 



& W # mio/38jii 



^iL^f i&Atf #jm* A^tf ^ndfc*Hi#£ 

#L*A- ft T is* 4M* — *f ^ £ #t T 4*44. & 0 * *S ^ii. 
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& W ^ iftll/38jU 



JJfcg&LA, LTA^, &.&4£&#1, 16SRNA^?'J. 

lW&##^H±ffl-4h ^Jft^ltt*^*^^ mapA 

256. ^i^ib^it^^i^, T^J*!:M^#ri£#i£ 

256, ATCC 14917, 36 E , 95, 98, 299, 299v, 107, 105, 79, 275, 
20 386, So5 ATCC 8014), *.#>*-f lb *^3&.i£'&Xfete 256, ATCC 
14917, 36 E , 95?fc98). ##]^3&tf Ate4fc3l4f 256. 
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ft ' W ^ 5ftl2/38jit 



5 Clostridium tetanus)^ fate TTFC A&4^*£ 

#J Mi:, 14 AiiJ 21 Atfte— 

f 28 25 ^m*— 

fl#5|j£tt*MMf >h.*«, 
80 *MML. ■ 
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W # H13/38J5 



#&*$#&*&&^tt*JL*S£*m«i m Sift j, 

T^^^Ui, ^^n^^Bt^^^^ o Bj*,-** 91 fete 
fc&ftfa&%ftnAtm%tfM 256, H^*jf*fi^#T>^.' 

J*J (*.*M.*iT*L # ^ , ^ $ f | £4W * a. & & &n $t 
"^4r<&" &^^„ ^^-^^^f«^^^^ 
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i& m 45 mi4/38K 



5 -f^i^^^. 

1° - ^4M&>#^/il^#t^, &te HIV ^-^^4(^a HIV 

gpl60 ^^^(^^^(Leishmania)^ 

^^#-#-^:(Shiga-like toxin), 
: M,(Shigella)m $ mfaJH , ^ . CFA fcj$.(f*m 

4r-£tf]k.ffi*fnn&tf cfa #t#o* f g^i, 

^-4^ «f3SJi£^&^4^ z $&tfWM(Campylobacter)&i^, 
^M^(Chlamydiaf)M,ik^3. Cryptosporidium * EiwJfc 

iR&fi\Mfc^(Entamoeba histolytica), 'd ^^^^ ■ 
ft 4r%L^ (Clostridium botulinum), ^^.^-^^(Candida)^^, 
$£$ljJk^ (Vibrio cholera) . $)j ^1 fit g£ (Cryptococcus 
neoformans). *Lffitf^ 0157:H7 , 026:H11> OHl:H8 jfa 
25 Ol04:H21 ^ EHEC ^K. *JH&*f & ETEC ^.^.Mf^^ 

gL>\±tf)*Lffitf ^M^K(EIEC) V *jj&*f- EPEC #u JU&*f 
m#] EAggEC "*.J»*f M<tff DAEC jHu iMfc^+^K fe* 
, jfc (Filarioidea) » ' - jfr fc-.fj 35 ?§" (Staphylococcus 
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& m 4? mi5/383s: 



aureus). (Clostridium perfringens)M,i®% , &n 

■*tefr l t'%&(Giardia Iambi ia), fc&£r 
M 0^^^ (Neisseria gonorrhoeae), ~ZL)g.&-gz-Jg } , f ^.fff'A.^ 

4- ^mnfiH-fc4r* ^m-^^r. rm^-^-^, Knm 

& & , ^ g| ^ 4, (Legionellae) m fa * M- A ^ *t *f $ 
. • .. {Mycobacterium leprae) . %-&isifai% ft (Listeria 
monocytogenes), f- K$J£®L%&im M * ^ Kfa±%*kfo(Borrelia 
burgdorferi) , # ^ 46 & # # & ® (Pseudomonas 
pseudomallei), EB &4r. (Onchocerca volvulus). 

"5" 9 if (Bordetella pertussis) , & i& *P'# 4fc & ft 
(Yersinia pestis), ib^ft&Mk>$b&J&(Coxiella brunetti), %L 
.^o^j^-^k 3£-&^*%fcfa(Treponemapallidium). ££jfe^MMf 
£f (Mycobacterium tuberculosis) . ^ ^. >^ n & S) (Salmonella 
typhi), ^ ^^^^(Pneumocystis. 

pneumonia)*. i&fa&tfjj&fr 

Derpl 0 

*t #T i£*t>£ tfj . ii # ^ "3J- # & — ^ ^ ^ ^ ^ 
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00815334.5 itt 91 ■ ^ M16/38JR. 

15 ^^'IliJM^fe 

/ ! /N&*tftfiL + i&;£*M*tf#3.. -dfcJMMMNsi. jKfcA-tfL^^A- 

#^MMC H ^^^i£^lt^k^k PCT/NL95/00135 (WO-A- 
96/32487) + 4* •£ + #T *M^ + ei*M*v>OK>*% 

^WfM^)+^i^^ii7jc-^^3i^^^^^^, ^JU&^a^'J 
PCT/NL95/00135 ^^^)T^#^^^^^r^^^^^?'J^ 



21 



00815334. 5 
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5' 4m^te&u$$<], fifth s' i$m^&&frn^ > yi!L&temfai?s 

5 #Ji&3n£^lS]$7o //fi^^^-^-sT^^^^^^f'J. PCT/NL95/00135 
>y>% PCT/NL95/00135 tf&frjzmmum^^ft^&ftTft&tetf 

is ^^^l^l^, ^-sr^^fif ^Amft-zm 

^ ^/f i^Sfc.#^^4fe#^13g^.^ &9 ® ^ iL^$M>£. PCT/NL95/00135 

25 

^PCT/NL95/00135 ^#^^-#t^^:'f-'t: / fn^^ii, Sambrook 
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& IB 45 J&18/3831 



"Molecular Cloning: A Laboratory Manual"(^ — fiSL), % 1-3 jg.,- Cold 
Spring Harbor Laboratory (1 989)^ F. Ausubel "Current protocols 

in molecular biology", Green Publishing and Wiley Interscience, New 
York (1987). 

M> &¥)%}^Jk{Lactococcus), ^&tfW ^Bifidobacterium^ ft &tf^ 
JkiPropionibacterium)^®^ . 

&Jto&&m* 'kM&&**fr\ -btm&tkm* 
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00815334.5 & HJ # fgl9/38]& 



°ri^^ 6 a^^El , ilT^ ?I #Li£jMf ffirtiLivMfs 

25 A^^J^^^^. 
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& IJH ^fS SB20/3Rji£ 



^il^#J*4.#*J^ 10 8 cfo > 10 8 -1.0 10 cftu 3&&A&.A&-t 

6^fa«|^AJ»at, dWM£*ttT£. te-F 10* cfu #)f^oMf#T> 

^m*\j*&intf)fe&.-zru&£.!y 5xio 9 /mi, ^^ io ,o /mi. nufr 

^^#Ti£#J#J-&J- 2. 3 & 4.*. ^^^y^— ^^^^.!>' 5 

20 

^4&fe4*f**».-F*aU^ ***** J»Jtf**tf**.£#. 
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& SB 45 H21/38^ 



3$- &,$ltf% (L. reuierf)^ %j%)$Uf^(L. animalis) (=%%*f%(L. 
««^)); «|L^f, «t«t#L^f|f(Z. acidophilus), &<M'Ufi^(Z, 
crispatus). dtf&^Uf gasS eri). & fr$Uf%(L. johnsomi). 
$ltfW(L. salivdrius). *3.$Uf% . M.^%ftnfc/&£: J f-m-$Uf%(L. 
paracasei), 

GRAS. ^i&A^PaiS.. *L 

*h ^n^^JiXlO'J^ PCT/NL95/00135 6^^.^#^ 

i6t^it^J^aT: TTFC tf&fc pLP40l(^] -f TTFC 

TTFC pLP503(^] -f TTFC 

^t^(:M> BALB/c C57bl/6 <J^), £4b<J&<ft*J 

*#M.*-**iftit ELISA *]±>MMi**- 1 IgG 

i^L^i^^^^-tb^l^l'Uf ®" NICMB8826 ^/iM-t^Uf®" 80 
A*(PpJ.;V\i$ 1%)^^/*^; jtttiMfc^jiLE^i* 10%, .ij. • 
jtft&J.;J'''$ 20 0 /o. • 
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T& m & 3&22/38m 



70%, 90%, *5.^^^^ii>j^^^^#EI^i^^ |5]^^^ 

25 ;J|£i£ 
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M HJ H23/38K 



SL&'b &&'7£-f-#jtfi3Z¥i TTFC#^-#. IgG. 

f 5 ] N->i#4Ht^.^^r^>tlfeRf^. *£-f£JMr*>7 1ft. C (TTFC) 
4.-«fc^>Rl^4--t-6#f 50kDa &4r'\£fcj&&$ #3, A^T^^t 

W *b & # #T & "I* 1$ »£iu2 , >UH it i±^it # # 
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ifc m # B24/38J5 



(GRAS)^4S**.^JL^^JLi^; DxRRV Wfli-^ 

P JMN*. j$ & ^ TNP-St^*^ Hfr , 7 if ?S 

miLfrtf &<&i®ji&%t&m±fc ifn- y $UTnrt^tf]& 

.te-lsfc: M&&1&M^^&NMt>t!k$L/&X.fn)tfl TTFC i£^T##K 

3=i^&$l*t% 393 ^b, mt)$l*fM 256 ft3jft%m& 
10 rtitf^^ifctt TTFC ^#ii^**^^T^<wJ!^^A5t«M^*J 

*J2&*f DH5a^^^i^^^^^-^^-ii^ pLP401 
15 503 ' £4£$,#>(Maassen Vaccine 17: 21 17, 1999). PCR 

3' TTFC ft 1329 bp DNA (A. Mercenier, Lille, France), 

Xholfc NcoIfcM&&, Mfoi&jLHt^ pLP401 pLP503 

20 *£#ri£lM£iM£Ji#£i# t/^ sfjt-^fj, #f"J£T&& l t#r 

ttt pL401 jfp pLP503 JfiZa.. 
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3§l i: tfLMtfjtmmmfa*>Jfc& 











256, 






393 


ATCC 


pLP503-TTFC 


P-/dfc, Amp', Ery c , TTFC 


Pouwel ^, 1996, JJLX^. 


pLP40l-TTFC 


P a -amy, Amp', Erf, 


ssAmy, Pouwel ^, 1996, JLJiiL 


1 HI, 1 


Anchor, TTFC 





: p-W/j = -f-'fifrlL^f $f ft W/j &|§ ft M^ft ?»] , P a -amy = ^$sM£3L*f ® (L. 
amylovorus)ft a ->M.&e&&.®tfgi%^-Jf- &) , Ery 1 = ^c^^/U^E) , Amp r 
= Ar£-fr*-*-#.*t&@ > ssAmy = ^.^SM'Uf IS ft a -ifc*N5fc.&8! #-flfr. 



5 >ft-f(36 ^^ttOft^'l. Anchor = iH&|Uf M ft&^i&O 17 . >S&M0' 

, TTFC = m^k^^^A^k. C ft 1329 bp DNA. 

m&1&fotf-£&&%rWtiL TTFC ^-^^^^J^^fc^^T 
^ftM-frn&&&*-: frftUt&T PLP401 ^- pLP503 * tfniH T*3£$fc 

J^^-f-^Jii^##^^. te/fl e^p#L^(Maassen JL_h3L)^tit 

is 4L#tfAtt#^rifc# 

tt#aMfc#,&, i&#£W^i£ft#£&i* 12 ^&]fafy$ltf W 256 (P. 

Conway, Sydney, Australia & Adlerberth Appl & Env. Microbiology, 

20 #62 ^(7): 2244-2251, 1996)^^L^E. ^^'J^^J^-fafrlL^f 
^ (ATCC 393)^^^ ^i^^. 
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ZR^-mUf M IUf ST: 5 n g/ml MRS './ 

^ILi±«j(o/n)^#. 1:50 

&&&& 2%(w/v)35 LGM i^^^t > 1" 37 

' 5 ^"-fehS|l^(2% w/v)^j LCMig-IKg-t^ 1:50 ##^|fc<#i±^##J, 
ifr^fc^k-M*^ a-^ti|jg^f^^fe^W. &® W870 
Branson™^ 30 30 ^r^^n^^P fe&>Sf 

10 ig.i± SDS-^#®t^a.^^^(PAGE), 400 mM 

Tris [pH 8.9])£ 25 mM Tris, 192 mM ih^S^H^CpH 8.3) t ^ 200V 
i&fr 45 ^Ht , 30 jag & t <tf^ Biorad™ 

TTFC &fr>\±$fu&.^Jp ^H-fc^ IgG #^.^^^i^^(Nordic, 
15 Tilburg, 

£w/&4L#4U& TTFC ^5^.iC^Jfe^^*f 

£jft£.Htfa],&, #]-£r£w®vailLi± FACScan i&^t^f. ^J&i&>& 
PBS/1 %^jfa--/B^^(BSA)t i ^tff^-^&t^ 
20 50 m 1 ^L-f±##ift& TTFC ^^rmkJa.^^W. 1 'J-Bt. ^^&,>&to 

J&i^*., #i£i±J?#' 1:1000 ##6^^fu^^9t>fe 4 ^^.^(FITC)^^ 
>£tT 30 ^4t» 4&»]^^#J*U£. i&^isfl&^iUg-, $ Becton-Dickmson 

Jr(cytogram), ^i^it^^+i&X-- ^n(gate); • i£i±lfe &5f 
25 ^SM'UfM 393 iMi^S'Uf * 256, ^ ^^^jfa-vt-^&t^l^ 
il#^TTFC#^l-^jfiL7^, ^^^J^^tm. W^^ft^fcfcXft 

' i%bsa atJff . xt^#&«ifc* 10,000.20,000 -^ftn##^*:*. 
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& m # B27/3831 



WJk& TTFC tf^tR^miftW&&W%tfnmM^ ft(o)&$. 
(*l(i.n.)^^6-8 ^^BALB/c i& C57BL/6 <h >^i±^^ tM 
6^k?#£ MRS ^ l%f^^ L'CM i#^t 1:50 ##, £ 37'C 

6 'J^JlSiJ OD695nm iM'J 0.6-0.8(*t^ t $0. i&i±£ 4:C& 
<^^>^«fe, M PBS ^c,/^^— ff^^H" PBS tf'J-^-^it^ 

^iiUto^j^, ^ JL^LW f*)^^.& 250 jul 0.2 M 

NaHC0 3 t,<tf 2-5 x 10* imfc. %]&f # I*] 20 n I flufe PBS 

2-5 x io 9 $®j&i&m^jfc&t>bx%.iL a ^m'i\M<&±tommi:tfi 

CFU f. 
#a^^^^ ELISA 

^tit^Jtf? j*j , ^f^] 0.7 mlPBS/0.1%BSA iLX^Sfc, 1000 g T 

k^I ^ 50 M 1 0.16 p g/ml 6t TT ^^(RIVM, Bilthoven, #ii)i±,fc 

log 2 ##^^^^^ J 6L>f# T f D , ^f^ t — #>js.j;t. itit 
50 /a 1 $L&$f;^tf]di^-fc<h IgG ^^^^^^(Nordic, Tilburg, 
#±)>&m&&tffcfa.&3)o^?NPP(&0.\ M DEA/MgCl 2 1 , 1 mg/ml) 
i&i±m*:JtiLMM>-te 30-90 ^fezm^fa A405nm4iL, 
^ir^t^-f . ^^it^.Jx^^ 1:10 #. #jk-/f-<#-f *^Jt 
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T& W V Jg28/383l 



M(od 0.2)^1^!^,^, tffXKf:#&m#jiL- 

^##-l±T>frC*fe^&Jt3Bt«i^ELISP6T'.' 

12 21 "X, :~^tf*MfcjM*JM* 
f%-frm%t C*^(CLN), te-£i£i±— >h#BJ&8l El (70uM Nylon; B & D,)# 
£ 1500 rpm 10 i&i±#£&lM^#FiI- 

#7 3B>]^4Jt$##«l± T->fr C&tf&if &Ptft M 3 x 10 s 

£wjfe/#i&5 x 10 5 Jn?;&/LN (fi&jfc&ft&}&W4-&$6..3l&fcfc(Nvaic, 
> *HMk;# 200 ju 1 6^3#^(RPMI-1640, 10%&$U£6<> 
2 mM 20U/ml^J^^20ug/nU4&^(# 
ift & Gibco, Pairsley, UK)^ 50 ju M 2-3Mk Z^Sf {Sigma, MO}). *t JKUL 

16-18 'Mtfft,- /?} 0.6uCi[ 3 H] $j#( 3 H-TdR, 5 Ci/mMol, TRA 120, 
Amersham, UK)^ 30 p\fafrJ&fcZlfa>f&i&ffi&tBjfo a &Jfj ILACON 
*s fctk.lkn>\£$k&iJfc, ¥r # ^ flfeafc X H $Lmm%fef&. % (Whatman) 
Ji. ^^^^n^^^^\fL^^'^^\^^\.Qv^^ Packard, 
Meriden, CT)?f &^&»&3L^tf&fc&^fy c.p.m( ± 

SD)it#, #;M*#*lilttt*fc(SI). 

Czerkinsky ^, J. Immunol. Methods 65: 109 (1983), £_*#f 

CLN t TT #^<1±^^^^(ASC)H^*. ^J:^^.^. 
(Maxisorp plates, Nunc, ^-^L)^ 50 u 1 0.16 jig/ml # TT ^^(RIVM, 
Bilthoven, #5*)jK/ft#*t«tt 50jil PBS fesftifcfc.. ^A«t*, 
PBS/0.1%BSA %rmfofe f ftinfcvx 1 x 10 6 ^. 2 x 10 s *®JfeJf$& l 5 x 10 5 
^L'l x 10 5 ^/LN ^^^a^50Ml^f^^frfji|-^t» &.WM5% 
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« B J ^ 3&29/38jiX 



C0 2 ^^,t^37-CT^f ifoM-ifl^lO mM EDTA 

#j PBS 20 ^4tv^^i^JJ&, &j&Jfl PBS/0.05% Tween-20 ^> 

PBS/0.5% BSA 4£«fc«b>&. i&ib&BA. 50 ju 1 ^±#^^&#L'h & Ig 4* 
lfcf*at^4fe(DAKO, *A)-f 4TCi±^t, *^**L, 
\%4&$k7&Am%$£tf AMP^Jf^t^j 1 mg/ml BOP'S If.. 

$fc^mitfM$HtfaJ\&Jfc&3& TTFC jML&A9J&g&^ TTFC. it 
i± SDS-PAGE ^Hfc/fl TTFC 

*^i&i&> £ LCM(+2%-fef-^gf ) 1 pLP401-TTFC 
^4S^t^ii), 4 MRS (Di'fco)t pLP503-TTFC #4t^(^J&i*)£ 
i*)> (ft#^#4MF*k£7 5 hi g/ml kL%^r), jL 37°CT*HM>J OD 0.6, 
( ^^>^.^l^fii.i±^.^^:3g^t^:>5f.; £ 10%SDS/Ht^i%8fe^^J&Ji 

*EUi. TTFC (1 :500)^$@£g|/PNPP &y^JL^& TTFC JL 

TTFC rt&miS^&tf-gZRmtjMfM pLP401-TTFC 
#^i§^Uf^ pLP401-TTFC iit^fcj&&#,^Hf. **t!ri^^«i^|fc 
M n&ZLtfm , 1 :.500###& TTFC ^^^^jk^CCalbiochem, 

Ca)|&&„ m FITC IgG (Jackson, PA)&*>]^^*L 

i&i± FACScan (Becton Dickinson)^^^. OD 0.6 £®JJ&#j & 

■£&L$ltT ^-^^^t^f 10,000 ^£wJ&. 

■'^-S-#4L&6$J&#3» Mackintosh ^^.6^ FACScan, 
pLP503-TTFC ¥j$jf1ti J&K 50kDa TTFC £j&„ 
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% 45 2I30/383T 



pLP401-TTFC tfjti:&$ltfW4Li&&&4$&tf} 75kDa ik^Rkfa 
M^-J? 25kDa4g^^]^^ 50kDa TTFC, ^JM 2 - ifc^ S£f Uf®. 
pLP401-TTFC 6<;7jc-f . x&i± FACScan, ^iAT TTFC ■3&3±3*4&$Uf> 

9'] &&&&&&&& m%>^-&$Mf n#}M&*t±- 

5 ' 

£/9 ■g&$L*f%&fy&&gtij TTFC 4Nh«&fMt£ 

^jkyfr. -fcUfl'J* PBS t 0J6Mg/ml/^^.4-*^ -4rV&*i±^L 
6$#t*$;t&> iti± ELISA iJO'Ji^^^vt^^jjkvtt^ TTFC #^ 
10 -isMM- IgG. iti±^^^'J-a AP &L^.4fc#» PNPP Jk4frv\&*.&^6$ 
90 ^tBt^'JJr^-JL^ OD^-ttL. i&m&m, 1:10 ##tft& 
^TfrjfeyfH^^ OD+2 SD's («0.2)if#^^^, 

A. 1-3 3 20 ja 1 PBS t# 5 

15 pLP503-TTFC & 3 20 p 1 PBS t tfl 5x1 0 9 -tg£|Uf $ 

pLP503-TTFC M-ft&Jk 3 X BALB/c 28-30 

B. ' 1-3 ^ 3 #J 20. pi PBS t<# 5 x 10 9 *A4^Uf ® 
pLP503-TTFC #• ft 3. M 200 n 1 NaHC0 3 t 5 x 10 9 

20 ^|UfM pLP503-TTFC DJ3RJb& 16 X C57BL/6 ■ 

28-30 JL&Ttemtflto'&&&. 

C. 1 iUfaJjS 28 JUfl 20jil PBS t^j 5 x 10 9 #.##'UfM 
' pLP503-TTFC.#i*3 3 X B ALB/6 <Ml; 1-3 

3 #J 20 ja 1 PBS t ^teWUf $ pLP401-TTFC .# 3 R 

25 '• BALB/6^SL,^^iL*^ 28-30 ^20 PBS t#5xl0 9 

*fc4fc#l*f ft pLP503-TTFC ;<fc#l^^?5, iK. 

28-30 49-51 A/U 20 pi PBS t #J 5 x 10 9 ^|L^fM 

pLP401-TTFC # i*| . 
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$ W 45 M31/38M 



1-3 ^^^^^m'ki^MM^ik TTFC ^j^i^lUf ^ 
i& -f- fiS-IL *f % ft BALB/c ^ C57BL/6 >h&± &} & *H tf] ? IX , £ # 28- 
30 iU^**^?*^^^** TTFC ^Mj&JUs. £.m^RtfL& 
$Ufm&A£tf BALB/c <Ktt TTFC #^^^6^>^^-f 

^|L#f 2A), ^JJ|5 28 ^*fsTtt.^r*JJ!j IgG, ftfc 

49,^^.jjiff-5(j io 3 - 5 ^ io 29 ; 









0 


23 


35 


42 


49 




TTFc 




0.0 


0.0 


1.2 


3.5 


3.4 








0.0 


0.0 


0.43 


0.63 


0.75 




TTFc 




0.0 


0.0 


0.3 


2.95 


2.8 








0.0 


0.0 


0.60 


0.78 


0.50, 



*#hAmj£(TT IgG) 



C57BL/6 •i>&.3.-&&X l BALB/c 'ML&i^-f- & 
^f^^)(^ 2B), il J «ii^#G57BL/6 0^a^ti€— sfcAte 

^j^^^^iiTTFc ft&mitfmm^, m^-m\^^^ 







0 


23 


35 


42 


50 


vB~fL&.tk%)$Utfm TTFc 




0.000 


0.100 


0.881 


1.350 


0.986 






0.000 


0.400 


1.234 


1.319 


1.258 


# f*l &*l.*±4^Uf ^ TTFc 




0.000 


1.840 


4.275 


4.219 


4.163 






0.000 


1.172 


0.338 


0.417 


0.407 



**f A'mjSL(Tr IgG) 
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& IB 45 J&32/383?: 



*4WL#Bf pLP401-TTFC/^I %L&$Ltfn pLP401-TTFC it»& 

0 14 28 42 49 56 63 70 77 88 

-f-^HJL* 0 0 0.2 0.1 0.05 1.55 1.9 2.2 2.7 2.8 

tk&$l4fm pLP401-TTFC/^^L^L# ^ pLP503-TTFC 

0 14 28 42 49 56 

0' 0 0 2.7 3.4 . 3.95 

■tfL4WUflf ■pLP503-TTFOj§jii4WL*f* pLP503-TTFC ^ 

0 14 28 42 49 

"Mte* 0 0 1.2 4.0 4.1 

'i&A ffi&Cn 4**#. igG) 

^ ^ 2 A £ B ALB/c ,J . ft f ^# «ft £r JbHi , $] jjM9 ^ C57BL/6 
ti^T^^^jkvt IgG ^^(10 42 ) o 
±&&Qft]±5\2L*>ljo&jL'&7ri£ t C57BL/6 <hft.&^ tfc 

%J&&m&*®Jl&&.&]$Li* TTFC ifi&ty$ltf^$. 
ft&M C57BL/6 <hft^i*|i^- TTFC #^-<^jk^ IgG, 1-3 
A^f'J^^fflX, 28-30 49-51 

jL^m^i^'Uf pLP401-TTFC fljfctf^ft, 28-30 iUflHLfc. 

>*f PLP503-TTFC 4N&fMB«flt, tfm%-%-T TTFC tf^Mkikfr 
IgG(^#rtiir*./fl ^^^^.h^^t^jtauiX^L 2C). il^SJUT 

pLP401-TTFC mmtm$ltf%*LJZ, &&fftt&M&#l 

TTFC i^gg-fUf If >P||k£. BALB/c A* A C57BL/6 A#tJL 
In&ft'.l % 28 56 
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itt m # 3H33/383X 



£fl*t#*Uftf pLP503-TTFC ^&£jL^<f 
^&>£ifc>&t IgA #Lfr fo-VL. C57BL/6 

1-3^5 x 10 9 *i4fc$Uf.$ pLP503-TTFC#i*](A & B)^ 
a it(C & D)&$., f>kfe&% 28-30 i*j (A & B)i& a jjfL(C & D)^f 
^IS]>?S^ 0 £l2(A&C);fb21(B&D)*, 
^M&At*L4,K*&„ itit^-^-f ^ 0.7 ml PBS/0. 1%BSA Jf^W, 
■#JLn4 i #:&.^&J&. >&Jjv:X PBS t 0.16 jig/ml 3kffiX£-4Hfc£ 4 
°CT^i±^^cJ:^^ : , iti± ELISA #]±&^#«Fat'G$ TT # 
#»fcfc IgA. i&i±^o/Uil'h& AP PNPP j&ifc, #r*J^^^^. 

3A & 3B #f^, 1-3 iU£€iL#J^i£ TTFC 

ftmtf] C57BL/6 'J^a^f^fl^, £J£ 28-30 f*] ^-f^a^ 
12 .XJfr% 21 A, ^iL^^^^^tv^irf'J TT IgA 
£^ 12 21 A, ■4Ug^£^tt*b&*faf 256 #f*l&^ 

^'J^^#^JL^^^^^^^-^tf^ TT tM.i^m±^fUsL 
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& BJ # ^34/38^ 



, 




OD 405nm J?#i*](A, B)^PJJ1(C, D)fr&&?l$tfit) 


12 A(A) 




2 


3 




21 ^(B) 


i 


2 


3 


i 


**0.503 


0.42 


0.353 






0:435 


0.368 


0.306 




0.545 


0.501 


0.439 




'J>l.2 . 


0.34 


0.268 


0.256 


*8.3 


0.356 


0.297 


0.263 




* a. 3. 


1.059 


0.78 


0.645 




0.246 


0.193 


0.174 




'Ml, 4 


0.648 


0.508 


0.43 



12 K(C) 


*1 


2 


3 


















•hSL 1 


0.233 


0.22 


0.21 


'Ml 2 "■ 


0.21 1 


0.198 


0.206 




0.219 


0.209 


0.191 


-ML4 


0.205 


0.188 


0.179 



21 ^(D) 


1 


2 


3 


















^ a 1 


0.167 


0.177 


0.138 




0.196 


0.167 . 


0.169 


'Ml 3 


0.187. 


0.181 


0.165 


-j>a4 


0,2 


0.164 


0.145 



" OD^CTT IgA ELISA) 



10 



15 



l*I * JfLfcsM t > C57BL/6 1-3 

*.4Mfc-HL*] f*J 4LJ4. TTFC 4**Mfe$Uf ft , f&fe&% 28-30 JU&£ 
tia&i&^>. ^EDft^, SWifctf 16 X-MLtt 9 ;R£A7 TTFC 
IgG ^^iM^ 2B). ft . ^ 16 * * a 

^S^ik^ TTFC &fo&Js 7 Af*J-f-^^^ 

10 43 , -^^^#^7jc-f^ii3 ^1. nj!M^<&)P 7 ifctf-f ft 
AA-10. 1 - 6 , #vMp$S^J|? 14 *.i*JiJJ*flL 10".. i5#rt*&*|5),. £n 
JftJt&^'h&t. £^ 12 21 ^>W^.iL^'f#>e^^ 

t TT IgA ^(^l 3C&D). 
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ift m 4? Sg35/383X 



3^4^ & . ^-itoJn #j flfr fSj' ^ Bt W :M*T , J$ 7 

^.pfcj *^&#$>J TTFC #^M£ IgG Jt^-. ■ 

J? jft,^ |5J , ^) -f §M'Uf f£$Hfc#<£. i*| TTFC ^4Ltf?4» 
TTFC)&£iwJ&£.a&j&J& TTFC tffety^Uf MvJNJLM BALB/c 
5 C57BL/6 'J^^^^^I^^^^Htra A^^^-^^-sT4ir».J^ TTFC 

ftffrW TTFC IgG >!S^(lfc^^^:)„ 

CLN t 6^ TT ##.|±^ 1 #.^ist6 9 j|fc^» T feJJfe^E^L 
10 1-3 A, 4£/fJ 5 x l0 9 &ty}%Ufm pLP503-TTFC #<fc^i^ 

^^tnm^^n^Mfn 256, C57BL/6 *ju 

flt^iM* 28-30 .3LF\Wta&k$L. &^fe—>k.faiikfetf)% 12 
21 A* *t/L<J>&, ff^J-^^iis^ CLN 

^4: '^^l>&— tiLiiu&Jzi 12 ^ 21 £/lM*^»fre*i* t# 10* 
15 ^t^^X^^^#^»l±^^^>A^J!&^^c^. 

12 A 21 
ftflf . ' CLN CLN~ 

& R&&y£tiLy}$iifW 256 oS 1 o~ 0 ; 0 ; ■ 

* JS&JL&L&.4h$Ljf% TTFC 0 0 0.4 (0-2) 0 

&ftSL$M#l$L*f% 256 0 0 0 0 

&tok&AlLMlZ\J(f% TTFC 48(7-107) 195(156-233) 16(4-31) 13 (5-27) 
" vi: 1-3 ^, 16 C57N1/6 .MMJ 5 x i0 9 tt.4fe$Uft& (tt.4fe$l 

*f» 256 5Mfc#IUf$ pLP503-TTFC ^t#.)#rt(i.n.)Ao JRJLkt, 
$kJs&% 28-30 AI^WS^. '£3U&— 12 iU*. 21 
£Ut*fc 8 #*]^^^*e,^(CLN; 2 X to J!fe 

20 iti± ELISPOT ^J^l TT Ig &. 

CLN # A <ft ID ), #ri£#& W iff#Mlf. 
4 t» W FXISPOT ^;M^#M£, CLN 
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£&Je;—<k.fa&& 12 ^#f*jiL^^'ML^^^ CLN f 
^JJSL;^* TT #^<& ASC, SiJ^ 21 .^Bt ASC «fc^FH&„ 

^ : >hM fcfc &#-}±$k.4k£] # tfcj JEJUk. CLN 7jc-^JL, # JL & *fc#. 

^^TT #^ASC, i^£CLN t>&#&3& ASC. 

^^^t^-pLP503-TTFC ^^'J^a#f*JiL^^#^-^ 
T ^^^#4". >fc # 1-3 A, ^1 5 x 10 9 #.#|Uf M <M.)h%ft n 256 
&iL%o$Ufn pLP503-TTFC #^^)#^(i.n.)^DK>t^ C57BL/6 
10 /M,, .^^^^ 28-30 Af5]#;W£&^ >fc:^£— 12 *l(A& 
C)^ 21 A(B & D), -^JL*t#. 8 #^4Hf(A'& B)jfa CLN(^ 

2X^yni)(C&D)«^^ M^L3xl0 5 ^^5xl0 5 
CLN TTFC, TT, TT P30 72 <hffr>&, 

15 Ml^o ^^^l^^7 SI, SI ^T.if^: #^fe^^^f*J^i^^^ 
cpm cpm. <>L&±*^}f 

*&fc&if i } 1 ftT£i&%: A 220-760 cpm, B: 150-240 cpm, C 1000-4000 cpm 
D 150-560 cpm. 
&® 1 t , CLN itf ^#^H4 t 

20 4fc*l*f $ pLP503-TTFC 1*1 ft'M <h X t » &® TTFC, TT 

3, TT J& P30 #jM*t#*J*J!lJtJfc, it*^#'rt>tjtjL4i.ifti±^-«p* 
&&&y£iM^##.|±&&. £ BALB/c ''MLt-fc^^TJ^^ CLN 

25 1). 

jff/Tii pLP401-/503-^i-^#^^^f TTFC 
i±6t. *t*h, £iwJ!&rt4L&TTFC tfjfcfcJUftf. pLP503-TTFC 
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• 5 



m 4$ B37/38K 



f*J#ilL % 1-3 ^\$L¥c&% 28-30 JL**^*^^.* 
^U£. &&^<&^&^7K^Jl, ^3E^ ^ TT IgG MyfrffiJt, 

^-JL^#^7jc^_h, BAL # TT #^H£ IgA. jfcb^, 

^^^'^^K-f-Ji^^L^.^ LN ^^#7jc^-_h, .sfcpjL^ife TT #^H£ 
ASC ?Miw&#^<& T ^&if Jfc. o JJM#-i&&4fc$Uf ^-pLP503-TTFC 
^.^Jfr^Jt^^L^ TT #^M±jkyf- IgG. i^ll^^&^IUf 

^fii*MM^I^^TTFC^ii7jc-^, 
TTFC ^^T^#7jc-^^^ W^il:t ^#^^_L6^^T^Wi"^fii 

^ ^K-f-JL&J^ TTFC tf}mto%ltf % pLP401-f TFC t; 
IJLM^^-^^^A^^^^, -fsA^^-fl^'J^(^^ 1-3 
?i.)$-m.J5te&m?k(&% 28-30 49-51 ^■jH&JI'JiMI^L 

&m TTFC <^4L&^U*/f£ B Ig 
i#ri£^, ^iSi^^if -fs.i*#t^^^^ii^T^#^ 

^iftf^ft. &.*7, ■kvjL^ft&t&ifltf^ pLP401-TTFC ?| 

JLfr^MUk^ 28-30 A^^t^^Ufgl pLP503-TTFC #>f^^^Bt, 
7 TTFC <$-%-\±Jn.% IgG(^i7#tb-t^^^^'ML^ 

pLP401-TTFC , § ^J/f^^M^ 
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00815334.5 i% 9}' 45 H38/38K 

-^7 TTFC ##<&jk^ : IgG iilMfcTtf&^&^tf 

. 6<rS:*iL#. ^-f-^Uf^4H^(^^^^^ii TTFC jMU*jM& 
4$ £.6* TTFC) o /jRJtig. BALB/c j& C57BL/6 ^ &,££^MB>SL. 

^$UfMM,^^mm^M^W° B T&^^&iM!] : 400,000 #j 
20 ^'ftR^Lxr. 
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00815334. 5 



i# W Pf* IH 



mi/2M 



10 n 




5 ug/ml TT 1 ug/ml TT 5 ug/m! 1 ug/ml 5 uM/ml 

TTFc TTFc P30 



B 21 ^^^^ 



10 n 



8 
7 
6 
5 

5 4 
3 
2 
1 
0 



1 



2 k 




5 ug/m! TT 1 ug/ml TT 5 ug/ml 1 ug/ml 5 uM/ml 

TTFc TTFc P30 
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00815334. 5 



Cv 12 fLfrfttfj CLN 



14 n 



^ 6 

5t 




^ 5 ug/ml TT 5 ug/ml TTFc 5 uM/ml P30 



14 -j 
12 - 




^S-|M^ 5 ug/ml TT 5 ug/ml TTFc 5 uM/ml P30 
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